Development and Characterization of 3D,

Nano-Confined Multicellular Constructs for
Advanced Biohybrid Devices (130813)

Sandia National Labc
Bryan Kaehr, C.J. ',‘

- Problem
|
Purpose/Goals . . A
i To develop a robust platform bridging biological systems to device applications using recent ad- CharaCterlStICS Of PfOtEln Matrlces
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Using bacterial growth to develop asymmetric
Approach metallic particles
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*Arbitrary 3D structures
*“Breathable” and functional architectures.

sInterface to inorganic materials
*Detachment from external fluidics

Gold ‘seeds’ localize to cell poles during cell growth

These breakthroughs provide a
platform to integrate complex cell I . e ogir- e
behaviors to device materials
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' Defining 3D Microenvironments using Dynamic-
Mask Multiphoton Protein Lithography
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Some Key Accomplishments Significance of Results
® Completion of biological multiphoton fabrication facility integrated into BSL2 certified laboratory at the AML. Development of a new class of biohybrid materials proposed here will impact a wide
B Integration of proteinaceous materials to lipid-silica self-assembly process. Demonstration of bacterial range of applications (e.g., micro-sensors and actuators, biocomputers, biomedical and
behavior modification via nanoconfinement. bionic technologies), while benefiting basic research regarding confined living systems

B Development of new biotemplating strategy employing cell growth to organize catalytic materials. — crucial for human health and disease.
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